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(57) Abstract: 

PROBLEM TO BE SOLVED: To inspect a pattern to be 
measured without using a targe capacity of memory. 

SOLUTION: A straight line indicating a contour of a 
master pattern is extracted from CAD data when the 
pattern to be measured is designed or a non-defective o 
image data of the pattern to be measured. Coordinates o 
a starting point and an end point of the straight line 
are registered as mask pattern information (steps 101 
102). The pattern to be measured is picked up by 
camera and binarized (steps 103, 104). A contour line o 
the mask pattern is drawn based on the mask patter 
information by every divided area of a specified size 
an interval between opposite contour lines is painte 
out and the mask pattern is developed on image memory 
(a step 105). The mask pattern is compared with the 
pattern to be measured (steps 108, 109). 
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1 

WM^n ^'->®i8li-^CDCADT-^&SVi 

[0 0 0 1] 
[0 0 0 2] 

[tS*©SiR] 0, I C. LS I ©#-bf>{tS« 40 
ir®Ufc*gfitiSi:bT, PGA (Pin Grid Array) 

^fc!t\z. 7;l'5:>-t»*S:?g4*©;N''f>yT^0^t>-ti: 

^n, c©i^u->->-h±('i«it^©^)S*^tj'<- 



!t#M¥l 0-3 1 2 4 6 1 

2 

tons. 

[0 0 0 3] Sfc. ^-©flS©*gft^S^:bT, TAB 
(Tape Automated Bonding) *<^ai5tlTV»S. TABft 
«, -^^j-i s.vm<oy^)VA^^r^)7 (TABx-:/) 

[0 0 0 4] c©J;5;^;5'u->->-ha&a<'^tt7>f;i' 

»Cj;0@«T/^^->©^a*^fffc)n5. <hJ15*^ » 

> ^£ T V * / UT sniwc^it-a 

ttWAtSSSnxt^S («!9;i«, !|#l8¥6-2 7 3 1 3 
2^iiS. 4tMV7 - 1 1 0 8 6 3^ii«) , i:;::^ 

t)fc-3TVX5'>'1^'->t©tt^I-.t5»iffl^«^SE*» 

^^nrv^a (i|fS¥8 - 302807^) . 
[0 0 0 5] #^¥8 - 3 0 2 8 0 7 ^lcH^;^tlfcM 

^iil^/i^->©sn-^®CADx-^* 

5V>ttSEjl5^/1^->©AiSi*^e.fPfiBbfc^l ©•7X:$' 

at^lr, mi©vx^A^'->?£MSiD!abTm3© 
VX^'/1^->!£f^^t-a. Ka!l«;l5'->'i:S2©V 

x^M^->©^ai»*t5t. c:©ifesa©^ii«. 

t), aj||^/'<:5'->i:^3©VX^^/1^->©iiS8i* 

mm^&^-f)^^*^\zi^-oxmi3.^<D-v, mi&w^i'-> 
©5<:Pfi«M*^a-r5^i:*tT'#a. 

^3©-77.$'/15'->©»a«JaSSA-H'>x 

j!!ia^M®)5^*^afi^aa^/i^'->i:sB 1 ©■7x^'/'^3'- 
>©tbl^^cJ;^Ti^^f 5©T, jR«S/i$'->©5(:RB 

[0 0 0 6] 

[56?^AWftbJ;3iT?.^S] UA^b, E;±©±5;'i 

^(Dmmz'o\^^rmm^/^^->t-7xi'/-^^-><om 

;i^->x-y>'t^©i*gWii5R rij -e^o 
•3^$nfc-7x^'/i^'->*ffl3tb;^£ij-n«3S:e-f. ;i 

©j;5/j:VX^'Ai5'->ttx-^l:75^#^(-:*:^<'*^ 
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(3) 



0-3 1 2 4 6 1 



[0 0 0 7] 

bT. m^(Di^t^0i^mmm^t\z. ^Ts^n^-y 
[0 0 0 8] t^tz.. m^'m.2\z^WD^'b\z. mi^%)\ 

o:) ^ a cDHfi X ^ e> V X ^7 - > ^^t* 

mmz-m^\^^x^7.^f^^-y<^%%^'^^^^ ^^'^ 
ra^^^O'^^-r^oo^b^a^. iii^/tuiriB»$ 

> ^ It Kt* a ^: 7^1^ S t> COT ^ ^ o 

[0 0 0 9] 



[0 0 10] S?0(C, SIS(DmH^J6fPfi£bT*5< 
^/X^^->II^ViTi»W'r^o *;X hn>l:f:i-^ 6 
CAD (Computer Aided Design ) $/Xt-A{CJ:o 

io x^^^nmx\m%'f4 7^^\zm^'^^tyfz,^^y-y 

0Sbai.^a^x>fX^gglC<fc^T^^ffi-r (01X 

T-^y/i 0 1) o 

[0 0 11] i^V^T, 7}.Xh3>tr3L-i5^6li. ^^ffi 
b C A D X — ^ / 1 - > (0 X X — 5^ ^ }ft tti 

m^TS^^o ^^bT. }fttab/titsi<os&^m^. 

g;{|t'7X5^/t^->itSa:bTiii^iQSSB4 Jc2ie> 

n. m^-r^-rx^^^^^ujct&ift^^n^o ei-sbr, ^ 

20 S<OSip^?5:5miO^X^^/13^->3&^fPfi£^tl^ 
xry^^l 0 2) <. 

[0 0 12] m^\z%\(D^7s^n^-y<^^^^^^ 

niC*HST^VX:$^/1^->1fffiOi[ii^^t-o 03 
(a) (c^-r^'5t::> TX^/1^->M(0^IR^S't*a 

^;«i^L i-L6(D<h^. ;inir**js-r^vx^/^d7-> 

ffiffiti, 0 3 (b) lc^t*i:5Jr. &!i:^coJ&^ffig> 

Y2\\z\%^^h^\i^\mmy^m.ii^^m^^^ 
-)VY2 2\z\m§.h^^^\m^(oy&utimm'^n 

30 

[0 0 1 3] tSJ^tJ. a«IL lCOj&.^(Dffi^x 0, yO 

7!,ivx5';t^->W^coifTBtc*&ifiS^n. i^b<^/S 

OSmxl. y li)^^7.^/^^-y^^<D2frS\z^^ 

^nso niSL 2 <oi^j^\mmL i coji^^i^-j^cd 
Si^L 1 tmmhx^m^>mi)^u\r\ hrcf)^'o 
X. mmL2(Dm.^<Dmm^2. y2ifi^7.9nf^-y 

fi8lL 2 (DI^;S^I^-i^<OT. it«|L 3 O«l^(0J^^x 
3, y 3;5>UfTBlCt&«fi$n^o BIT. f^^Hl-bTS^ 

[0 0 14] ^X5^A3^->««tcM^;&^*&«fl^ 

mic55VXd7/^^->(OfllB(0^*JSttlbTl/^^:^i^ n 

^-ymM.\z^m^n^%n<om i <DTx^/t^'-> 
ti. n9-y:Ly^jt^omwmm rij t^O-:?^ 

[0 0 15] :k\z. mi'^n^-y<r>m:\zr:>\^^xwm 
-r^o ^1*. ^ij">'>-h l^:^3/^3J'J:-9T}i«^ 
TSc ^bT> micoli»«!LaSB4ti, :^3^^3A^^ 
50 ffi*$nfcii^H»=&x>f v^;Hl:bT. 0^b;^j:V>[^ 
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(4) 



10-31 2461 



[0 0 16] i^viT, m»^mmm4\t. a^/^iuic 

0 4) c SSi^/^^^-x^igM^T^-^J- 

L^\^mti.xm^'tn\i. ^^^->\t rij ic^tft^ 
n, roj tr^ia^n^o covx. a^->x 
-/>?t^of^fiW«* rij -e^Dc>^^^nfcl«a!l^/^ 

^S. 04tt^(D<»aiffl3H^^-r7n-^-v--h0. @ 
^-Xcffi^-r^S^ rij <O^S:0^b, 

-rsiiS roj ^^a^^LTi^^^o 
[0 0 18] j¥P«jin;3l&llff-r^5ail«S(l. vx^'/^^ 

dx= (xb-x a) 
dy= (y b-y a) 

[0 0 2 2] ^Lx. xmm\t. m^\TA^(D^^\zM 

x= (dx/dy) X (y-ya 
^ (3) Jc:fel^T, y^m^CDySmy 8if)^^1^^<Dy 
ffi^gy b*TloTo^{b$ii:;^*«e>. x<&»WLT> 
ffig (x, y) -C}i^$n^»?«^tU 1 2_b<^THl/ 
X<^5^-37:& rij <hfn«^V\ fcfdV. x<D/m^ 

sTFrnrnmi^iEx-t^ z.t\z^r:> x^^m\zi&ur 

So 

[0 0 2 3] 2. mts^m^Tomom^. t^mmt. 
^^mmM^^^hott^o m^\tm6 (a) \z^^^ 

X. mm (xc. yc) <OS&.«ti^^ (xd, yd) 0 

m (xc, yc) (Dx-iS^t* rij tr^f), mm (x 

d, yd) <D7'-^\t rOj <h/^j:S (06 (a) X\tm 

mxm^) o i^^tii^.^(Dm<Dmm\t±U(Dmmi\zm 

-^ViTffi^&^n^c ?^£43. 'A(D^m^mm (xd, yd) 

xmm (xd, yd) OT-^f)^ rij 
[0 0 2 4] 3. filRiS?Si^±0 8S<O«^> sM^^ttfii^r, 

mj^\mf)^ti^^h<Dtr^. m^\imQ (a) i-^fci^ 

T, mm (xe. ye) <^J&^^ffig (x f, y f ) O 



§^a;?^^:U 1 2, <^^^^U 1 20r-5'*i7UT'r 
§i7U7j&aSBl 3. vx^^/15'->1fffit-*':?^^^TV 
X^/^j7->OtllB8l*fii<«H5!L31gKl 4, TX^'/I 

^ - XT)?:* i^-r -5 ffi^^ra ^ ^ "9 o^-r^ 0 oi; bi&a 
mm-r^^i^^^ 1 6^>e):^^K^tiTii§c 

[0 0 19] ST. •fel^i^^'i 6«. @^b;ftv^cpu 

10 <Dmm\z^^x^ ^jrmm^i 3 tmm;<=tv 1 

j^b. i^UTiaagBl 3tt. ««;>^^U 1 2<DIi«x- 
^S^'JT (^T roj ) {7.r'V^2 0l) <> 
[0 0 2 0] igEV^T, -fel^i^^^l 6tt, CPU<OSiIffltC 

ioTffiHi&ssKi Atmw^'^^i 1 2*ffijKb. as 

5!iagKl4tt> me (a) (r^TJ;3Jc. vx^^p^^U 

1 i[ct&s^^nrcvx^$^;^^->lfffi*Sicvx5^/^5^ 
">olilS8S&}£< (XT'^y:/2 0 2) o ;i<Oi:^> ffi 
liJaagS 1 4J^> £^TJ::S'rJ;'5?S:«HiJ 1 5 lcS£t>T 

20 [0 0 2 1] 1. m.^mmtm^mmxm'^nmm<D 

x:^^(Dmtm^dXs |^i;<y::^lP]OS^b*&dyi: 

b, y^[^\zmm^iir'oi»W}Lfs.ffi^xmm^nah 
X. mm (x, y) -em5£$n^)»«p^^u 1 2±o7 

Ki/X0Dx-:$'^ rij t-r^o Z,Z.X. Sfi^xi^S^ 
xa, J&^yjSg^ya, j^^xffi^Sxb, *l^yj^ 
^$ybi:-r^t> ^{bfidx. dy\t:k^^tl^o 

• — (1) 

• • • (2) 

30 ItiT^Z^tt^X^^o 

) +xa • < • (3) 

(xe, ye) <DT-i^\t roj a:ft:D (06 (a) X 

\mmxmm) . mm uf. y f) cix-^^t^ ru 

Tfiid^n-So i^ct*5, :*:coiS8l;0^ffiS (x f , y f ) Ste 

(x f. y f) (Omt rij <^*STfeSo 

[0 0 2 5] 4. rij SffiC^tbfcfilgCOT-^^*^ 

40 ffilc rij T$>-pfc«^ti, ;i<Dx-^Sr roj \zt 

5. (dy?!?lO<DSg) t^fiiT&^i^cVio CK^^HO 

4, 5(^aSlCOl^Tl^S^f 

[0 0 2 6] :^\z. izu^^ieu. cpvo^mwz^ 

-z^xmD-O^VmM^l 5i:»a^^U 1 2^g^i^b. 

mor)^L9&m^i 06 (b) \z^'r^^\z. n 
n^r^mnmrn^mo-D^t (xx^y'/2 0 3) o z.<d 

T^-O^fefflT&^e^ltb. rij sr^iw-r^ 
50 i:, ::n<kD^c;07Hl/X<Dx-^S: •'Oj ;5>e> rij 
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7 

\zRmt^o ^tT> :k\zy'-^ rij &^mr^t. 

[0 0 2 7] mpiU. £iS;5^^^S^Hi&bT. glOlc 
ffiS (xc, yc) Ox-^ rij ^^ffl-f^^. z,n 

(xf, yf) (Dy"-^ rij S^HiT^^. C<Dx- 
^S: roj (cSg-r-S (06 (b) o 

[0 0 2 8] sk±,(DXof3imnm(DmmtmKi^^v^ 
co)^^umm^^^tir^z.t\z^y). 

[0 0 2 9] :k\z. MIJ4. St^aftlCQViTiftSB-r 
§o «sj;^«0 7Oi:5Jc. ffi^ (xg, yg) TS&So 

^^D-rj^-rcii^^^^^o (xg. yg) i}^ 
rij lc?^j:oTV^Si:. ±W.(DmK^-:>SLmm\z^Kl. 
^inctO^<^7FUX(Dx-^^ rij icUTU^Pc 

[0 0 3 0] ^cx\ mm\zm^ (xg, yg) ^ssv^ 

fc^tc, Sa^ja<a:^lct^. J^^ (xg, yg) Ox- 

^ rij ^giffibT. :in^ roj icf^o ^ntcj; 

m&hmm'r!$>^. ti.^. mm (xh. yh) \Z'0\^^X 

[0 0 3 1] 'A\z. mmmmmm4\t. 
4^->:5f>e)*cia, H>*-;i/XttBf«a^ffiffl<^m2(^v 

6) o S8^i^2, m3(D^X:$^A^^'-><Df^5K:&S^£r 
[0 0 3 2] ^-r, ms (a) ^icoy 

^2<oTXi$'/ii$'->Mi^f^fi6'r^o ;in^i. mi*^ 

4 (*i^«StiLl) (^MSS. R^;A2tA3 (*^L^^^^ 
L2) Offl[i^5*<bT^l<DVX37;^^'->=&ffle»1i- 
^ C ck 0 f^^fif^ C i:7:i^T# §o 
[0 0 3 3] :i0^2(7)'7X^/'t^">MncJ:^i^|i(g 

officD 1 / 5 ^m^^if^m-^^w^t^t^\z^mtmwi 



(5) 4#W¥ 1 0-3 1 2 46 1 

S 

VX5^;^:5^->cOipS(0 3/5<h;i^J:^Jcffi/j^*rn«<fc 
[0 0 3 4] m^^X. S8 (b) IC^-Tct^fC. ^1<^ 

^x^A^->^^<D^i-mt}M.n(D:b\^\zm^^^ 

T, m3 0r)TX^/ti$^->M2^£f^^rEr^, [inti. ^ 
1 (ZDVXiS^/l^-XDMx^vv^Sr^'ritl^T^itJlA 5 
70 iA8 (tt'^C^SI^^L 3) . A6<hA7 (4^i^^l«L 
4) , A9^A1 2 (•t/L^S»ttL5) RO^A 1 O^rAl 

1 (^ i^«sttL 6 ) (Dmm^^n^tifKK i^xm i <o^ 

[0 0 3 5] tcfcL. ^^tcm3COVX^^/ti$^->M2 
\Ztl^(D\t. itJ|A5-A8d^i^7a:^TX37/1^->M 
at. aiSAG-Al 2^^^?S:^TX^/1^->Mb^ 

mm (A^-yf}miEVfi,i^^&^(o^i^) x&^. OS 

[0 0 3 6] e:cDm3 0TX;$'A^->M2l'J:§^R§ 

^^^i)>\z^^x^'^^o m^\t. %\(D^7s^n^-y 
<D^(D 1 / 5 ^m^^^m'^^^'t^ t^yz^mtmm 

bfcV^^-g-ti, ^3OTX:$^/ti$^->M2C0fi^^l<0 
vx^/^^->Oi|iS<^ 7/5 ^;^ci:5 J: ^5 (Cl£;^-rn«<fc 

^tc. mmm&'pmwi<D^iiir^mm^»:^xh 

X. mm. mzsmox\m^^mmo)^3<o'^x^ni^ 
30 -yuzt^j^^^n^o 

[0 0 3 7] ;^*5. msx\t. mm^mm\zr^rci^ 
\z. /^^-yx^yi^^Mmt^umo^xmio^x^ 

mit:Mm^^mxm2. mso-rT.^/^^-^y^m 

VXl^^^f)^ *IS(7)^l-m3 0VX^'/t^->ti> 

[0 0 3 8] 'A^^x\ m^m/^^-yt'^:^^/^^-y 

(D&m'^t)'^^nv (Xx^yyi0 7) o mi(D 
40 VX^/^^7->^^e.^^fi6bfcm2(OTX^$^/1^->Ml 

tm 3 (Dvx^/i5^">M 2 m(D^mmmtm^-ox\^^ 
^(DX. vx^/t^-><h^ai|^A^^-->c7)fi:g'&t»-tt- 

til[Hlf7X.«J;Vio 

[0 0 3 9] j^V^T, iiii^jQaSH4ti. 112. mSO) 

•r7.^n^-y<D&^ tzmit^ntc^m^^^^-y^ 
itisbx. sa")^/^^->^^2-r^ (xx>y:/io 

[0 0 4 0] ll2(0vXi$^Ai$'-><t<Dti:IJt;:<fc 

50 §^^i'':3v^TH»Bj-r§o m9\tz<r)^^:^m^mm't 
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v'*i:*-r5it«l<!:-e©l^fi!l*«i*-r5«tf!-eSL.TV^ 
to 0 4 1] ii®jaaSB4i»q©0^b;Sv>.iia«IsIK 

1 t?fct^&-r2)®« (09C*HT, >'1i'->Ml i:*:^ 
oTI/iSS^) OS}fflS/1:5'->P<0®^*»^T Tlj 

aa©iSllA*^f rij tfs.^, 
[0 0 4 2] jincML. i^m^n^->p\ziKm. m 
m roj ) *t#«-rs«^tt. ■^T.^n^-yuitn 

»®4K, lfea«®iemAi roj t;^tJT*Plli:S^t 
fc&B C®ttB) SEttTS. 

[0 0 4 3] ^(C, B3®-7X^/1^->t©JtKlCi 
5^gc-:5i'^Tgi?B-r5. 01 oj±c:©^2:&ffi*ift§B 

[0 0 4 4] li^5!iage4(^©@*bi^t>iHia^lilK 
»±, «ai)£A^'->Ptl|3©VX^;li5'->M2©ll 

->PC^e-^^«5^*^'5;<'^«^«. •7X:J'/'<^->M 
2 t^tJB-r-S^^ (0 1 0 lC:fel.iT, /1^'->M2tS 

roj jS:©-?, V7.:5'/1^'->M2 tj^^-rs^iStC* 
tj-s^aSl©ie**<^T roj 
[0 0 4 5] einicwb, «a!i^/i^->pi'?^e (ia 

jR rij ) ;Jt#ffi1-5«^«. ■7;^^/1^'->M2i:W 

ntt, vx^/i^->M2<h^tf£;-rsM«i-?i«y:«od* 

[0 0 4 6] Z.obX. SEfiil^/'?^-^©??^. MJ/:«t 

S!iagfi4ii, ^a«0iK*;ft^ rij tti^rmtm 



6) 1 0-3 1 246 1 

10 

miyfc^m (01 o-ctt, D, Effl&B) 4fflft-r5. 
[0 0 4 7] uii±©<fc'5a^i£*-bia^ti®«>-"^>'^'^ 

ffofcS, li«5jl!iagB4ttiatgLfci«:|ilB©ffiBS'7F 

i/xi*®tbTa;^-r*. M2©iii#fflagfi5tt. » 
1 ©ii®saasB4*^?.sienfc7 h uT^mw^m-^ 

oviT, sS!iS;i^'->t±IBmi©-7;^^/t:^->* 

>©tt2SfT^ UT-<y:^i0 9) . 
10 [0 0 4 8] £^±©J:5&X7-y:?'l 0 5~1 0 9©«!! 

asvx^/t^'-^©^®®*^^®:*:^^*'^*'^^ 

-rsrtd^T^*. S3©-7X^/'?^'->®#'* 
<hliSaiS/1^->i:©lkiK^^£«' A-H-i^xr-^^S 
:^fflbfc^^RSi£^tfBf«©Mi®fc*tt, ffiaSfM© 

±t3T:^3Si"5©T. SjH^/t^'->©^R5*S3i(-^ 

20 [0 0 4 9] u^. :^mm(ommr\t, CADx-^*^ 
emi©vxi5'/i^'->*f^^t'Tv>s*i. astw^ 

T, tt^©^j-iiMi®©i5iasMfTUTff5J:5i-b"t:fe 

[0 0 5 0] 

JJiSi-rs^lPitlM^^Oo^L'T. c:©vx^'/t^'-> 
0 5;ifclC^t5. ^-wM*. ;k:sa©^^usfflv»5;i 

40 [0 0 5 1] i«*3g2lCfE«©*5tC, 

«iiEgB*.vx^'/t3'->f^fi!c¥g!Rt/iHft«aa^R*^ 
[0ffi©«m;fegl^] 

[0 1 ] :^mm<D^tl&<r>mWitfs.^n^->^^:^i^ 

€*T7 D - h 0t?* S . 
[0 2] yt:5'->«^atSB©:^D-yi7 0TS.S. 
[0 3] mi©-77.^'/t^'->©ISI?iSi:-7^^''^^ 
50 ->1fS©«ji**f0-C*S<. 
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(7) 



1 0-3 1246 1 



11 



12 



14] «SJna^^'t7D-^V"h0'CS^o 



[06] mi^^m^mmt^rc^<^mx^&^o 

[01] 



(start) 



[010] ||3(DTX5^yt^">^<^tkl!^^-*i;^^* 

[??^a)ift93] 



[07] 



1 


r 





E 



I 



ZJUl 



I 



1 0 1 

,10 2 

10 3 
,10 4 

10 5 



i 



I 



I 
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